A new sesquiterpene phenol, containing the rather uncommon chlorine atom, was isolated from a sample of Smenospongia aurea collected along Baham a's Islands. Its structure has been elucidated by spectroscopic analysis and confirmed via synthesis. This com pound exhibited antibacterial activity.
Introduction
In 1980 Faulkner et al. [1] , within a chemotaxonomic study on Smenospongia sponges, evi denced in two samples of Smenospongia aurea, col lected along the Belize coasts, a quite different pat tern o f secondary metabolites. Both specimens elaborated the closely related sesquiterpene phe nols 3 and 6 but only one contained the brominated tryptam ine 1 which was replaced in the second specimen by the brom inated indole 7.
During our recent expedition along the Baha m a's Island we collected a sample of Smenospongia aurea. The analysis o f its methanolic extract showed some differences in its metabolic content when com pared with those of the Belize sponges. Particularly, a new halogenated sesquiterpene phenol, related to aureol but containing a rather uncom m on chlorine atom , was isolated from the Baham a's specimen, in addition to large amounts of aureol (3) and 5,6-dibromo-N,N-dimethyltryptamine (2) . Small am ounts of the acetate 5 were also isolated; this com pound, until now, has not been reported as naturally occurring compound, however it has been synthetized starting from aureol [1] , Com pounds 3 and 4 exhibted antibiotic activity.
Results and Discussion
Specimens o f S. aurea, H yatt (Fam. Spongidae) were collected by scuba at a depth of 20 m off San * Reprint requests to Prof. E. Fattorusso.
V erlag der Z eitschrift für N atu rfo rsch u n g , D -W -7400 T übingen 0 9 3 2 -0 7 7 6 /9 3 /0 2 0 0 -0 2 0 9 /$ 01.00/0 Salvador Island, during an expedition in July 1990. The M eOH /Toluene (3:1) extracts were evaporated and the residue was partitioned be tween ethyl acetate and water. The ethyl acetate extract was fractionated by M PLC on silica gel by using eluents of increasing polarity. Purification of the fractions eluted with hexane-diethyl ether 9:1 by HPLC yielded com pounds 3 ,4 and 5. Fractions eluted with m ethanol from M PLC column, further purified, gave com pound 2.
Aureol (3) and 5,6-dibromo-N,N-dimethyltryptam ine (2) were isolated as am orphous solids; high resolution mass spectra and 'H and ,3C N M R spectral data were identical with those reported [1] .
C om pound 4 was isolated as a yellow solid which was analyzed for C2iH 29C1 0 2 by high resolu tion mass and 13C N M R spectral data.
Decisive inform ations on structure 4 were ob tained from a favourable com parison o f !H and 13C N M R data of 4 with the proton and carbon resonances of aureol. Aureol was isolated by Faulkner et al. [1] 12 years ago and its structure was essentially determined by X-ray diffraction.
We have now assigned all the proton and carbon atom s resonances in the 'H and 13C N M R spectra of aureol and its acetate as well as of com pound 4 through an extensive two-dimensional analysis ( 'H -'H COSY, 13C -'H shift correlation via ]J and 2'3/(C O L O C ) (see Table I ). 113.70 respectively; the 13C N M R spectrum also contained four quaternary sp2 carbon atoms.
These data suggested that 4 could be a 6'-chloro derivative of aureol; however, the relative position of the substituents on the arom atic ring could not be unambiguosly established on the basis o f the spectroscopic data. Final proof for the correctness of structure 4 was provided by its synthesis start ing from aureol by reaction with /-butylhypochloride in CC14 solution which afforded 6'-chloroaureol whose chrom atographic, physical and spectral properties were identical to those o f n atu ral 4. Table II . 
Experimental

General methods
Optical rotations were measured on a Perkin-Elm er 243-B polarim eter at 2 0 -2 2 °C. UV spectra were recorded on a Beckman DU 70 spectrometer and FT -IR spectra on a Bruker IFS-48 spectrome ter. Fligh resolution mass spectra (HRM S) were obtained by electron impact at 70 eV on a Kratos MS-50 mass spectrometer. 'H and 13C N M R spec tra were recorded on a Bruker AMX-500 spec trom eter in C D C l3, and the solvent was used as an internal standard ('H S 7.26, l3C Ö 77.0). The as signments in the 'H N M R spectra were confirmed by spin-spin decoupling and 'H -'H COSY experi ments (C D C l3). The nature of each carbon reso nance was deduced from Distortionless Enhance m ent by Polarization Transfer (DEPT) experi ments perform ed using polarization transfer pulses of 90° and 135°. ' H -'H correlation (COSY) 2D N M R spectra were collected as 2048x1024 points, and processed using a sinusoidal multipli cation before Fourier transform ation of both do mains. 13C -!H shift correlation 2D N M R spectra via ]J (H X CO RR ) and 2,37 (COLOC) were record ed by taking 2048 * 64 points with interpulse delays optimized for a !/ CH = 125 Hz and 2 V CH = 6 Hz. The spectra were subjected to square sine multipli cation and to sinusoidal multiplication in F 2 and F 1 domains, respectively, before the Fourier transform ations. Medium pressure liquid chrom a tography (M PLC) was performed on a Buchi 861 apparatus. High perform ance liquid chrom atogra phy (HPLC) was performed on a Varian 5000 ap paratus equipped with a RI-3 refractive index de tector.
Isolation o f compounds 2 -5
S. aurea, identified by Dr. Pansini of the Univer sity o f Genoa, was collected by scuba along San Salvador Island coasts (depth 20 m) and the live specimens were frozen at -18 °C. A voucher speci men is deposited in the Dipartim ento di Chimica delle Sostanze N aturali, University of Naples.
Freshly thawed material (30 g dry weight after extraction) was extracted with M eOH /toluene 3:1 at room tem perature (300 m ix 4). The combined extracts were concentrated in vacuo to give an aqueous suspension which was extracted with eth yl acetate (200 m ix 3). Evaporation of the ethyl acetate extracts gave a residue (4 g) which was fractionated by M PLC on a silica gel column (230-400 mesh, M erck, 600 g) using gradient elu tion (hexane -> E t20 -> MeOH). Fractions eluted with hexane/Et20 9:1 were further purified by H PLC on a LiChrospher super 100 column using M e 0 H /H 20 9:1 as eluent to give com pound 3 (600 mg), 4 (30 mg) and 5 (15 mg). The portion eluted with M eOH from the M PLC column (900 mg) was rechrom atographed on a silica gel column (70-230 mesh, Merck, 200 g) with a linear gradient of M eOH (2% to 50%) in CHC13. Evapo ration o f fractions eluted with M eO H /C H C l3 1:1 yielded com pound 2 (300 mg) pure. Table I .
Synthesis o f compound 4
Aureol (0.00064 mole) was dissolved in carbon tetrachloride (2 ml) and /-butylhypochloride (0.00064 mole) was added dropwise with stirring; the mixture was refluxed for two hours. Evapora tion in vacuo of carbon tetrachloride and /-butanol gave 260 mg o f 6'-chloroaureol; its spec troscopic data were identical with those reported for natural 4.
Biological assay
Gram positive ( Bacillus subtilis, B. cereus, Staphilococcus aureus, S. epidermidis, Sarcina subflava, Streptococcus faecalis) and gram-nega tive ( Escherichia coli, Salmonella typhi) bacteria were selected as test organisms for the antibacteri al screening. In a preliminary qualitative study 5 mg of each com pound 3 and 4 were directly ap plied to presterilized agarplates (10 cm of diam e ter) containing 10 ml of Agar M uller-H inton 3.5% medium seeded with the test organisms. The zone of growth inhibition were examined after 24 h of incubation at 37 C. Minimum inhibitory concen trations (MIC) were also determined by the dilu tion tube technique [2] . A series of diluted DM SO solutions of compounds 3 and 4 (0.1 ml) were ad ded separately to 4.9 ml of M uller-Hinton liquid medium containing about 106 cells/ml of test or ganisms in the test tube. These were mixed thor oughly before incubation at 37 C for 48 h. M IC determinations were then made by judging visually the bacterial growth.
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